Key indicators: single-crystal X-ray study; T = 296 K; mean (C-C) = 0.004 Å; R factor = 0.052; wR factor = 0.153; data-to-parameter ratio = 11.1.
Related literature
For proton-transfer structures of phenanthroline and its derivatives, see: Bei et al. (2004) ; Buttery et al. (2006) ; Gillard et al. (1998) ; Harvey et al. (2008) ; Hensen et al. (1998 Hensen et al. ( , 2000 ; Kolev et al. (2009) ; Lin et al. (2009); Maresca et al. (1989) ; Milani et al. (1997) ; Montagu-Bourin et al. (1981) ; Shang et al. (2006) ; Thevenet & Rodier (1978) ; Thevenet et al. (1977 Thevenet et al. ( , 1978 Thevenet et al. ( , 1980 ; Wang et al. (1999) ; Yu et al. (2006) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). 
Data collection: SMART (Bruker, 1997 ); cell refinement: SAINT (Bruker, 1997) ; data reduction: SAINT; program(s) used to solve structure: SHELXTL (Sheldrick, 2008); program(s) used to refine structure: SHELXTL; molecular graphics: SHELXTL; software used to prepare material for publication: publCIF (Westrip, 2010).
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Supplementary data and figures for this paper are available from the IUCr electronic archives (Reference: XU5537). Shang, R.-L., Du, L. & Sun, B.-W. (2006) . Acta Cryst. E62, o2920-o2921. Sheldrick, G. M. (2008) . Acta Cryst. A64, 112-122. Thevenet, G. & Rodier, N. (1978) . Acta Cryst. B34, 880-882. Thevenet, G., Rodier, N. & Khodadad, P. (1978) . Acta Cryst. B34, 2594-2599. Thevenet, G., Souleau, C., Montagu-Bourin, M. & Ceolin, R. (1980 suitable agent in the synthesis of proton-transfer systems. Some proton-transfer complexes based on 1,10-phenanthroline (Buttery et al. 2006; Gillard et al. 1998; Hensen et al. 1998 Hensen et al. , 2000 Kolev et al. 2009; Maresca et al. 1989; Milani et al. 1997; Montagu-Bourin, Levillain, Ceolin, Thevenet & Souleau 1981; Shang et al. 2006; Thevenet & Rodier 1978; Thevenet et al. 1977 Thevenet et al. , 1980 Thevenet, Rodier & Khodadad 1978; Wang et al. 1999) , 2,9-dimethyl-1,10-phenanthroline (Harvey et al. 2008; Yu et al. 2006) , and 6-nitro-1,10-phenanthroline (Bei et al. 2004 ), 5,6-dihydroxy-phenanthroline ( The numbering scheme of (I) is given in Fig. 1 , and the selected bond lengths and bond angles are provided in the cif file. The crystal contains one protonated 3,4,7,8-tetramethyl-1,10-1,10-phenanthroline cation, one nitrate anion and one water molecule. In the crystal structure, the cations, anions and water molecules are linked into two dimensional layers parallel to the bc plane by N-H···O and O-H···O hydrogen bonds (Table 1) . Among them, N-H···O hydrogen bonds play a very important role in the formation of proton-transfer compounds. Additionally, the monoprotonated 3,4,7,8-tetramethyl-1,10-1,10-phenanthroline cations are parallel to each other in the crystal packing, showing π-π interactions (Fig.   2) ; the centroid-centroid distance is 3.4745 (6) Å.
A aqueous solution (12 ml) of Tb(NO 3 ) 3 .6H 2 O (1 mmol) and 3,4,7,8-tetramethyl-1,10-phenanthroline (1 mmol) was stirred. The mixture was then transferred to a 25-ml Teflon reactor and kept at 433 K for 3 d under autogenous pressure, and then cooled to room temperature at a rate of 10 K h -1
. Colorless crystals of the title compound were obtained.
Refinement
The carbon-bound H atoms were placed in calculated positions and were included in the refinement in the riding model approximation, with C-H = 0.93 Å, U iso (H) = 1.2U eq (C aromatic) and C-H = 0.96 Å, U iso (H) = 1.5U eq (C methyl), respectively. The H atoms bound to O were located in a difference Fourier map, and refined as riding in their as-found relative positions with U iso (H) = 1.5U eq (O). The methyl H atoms are equally disordered over two sites about the mirror plane.
Computing details
Data collection: SMART (Bruker, 1997 ); cell refinement: SAINT (Bruker, 1997) publCIF (Westrip, 2010) .
Figure 1
The molecular structure of the title compound, with atom labels and 30% probability displacement ellipsoids for non-H atoms. 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. 
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (
N1-C1-C2-C3 0.0 C15-C8-C9-C16 0.0 N1-C1-C2-C13 180.0 C8-C9-C10-N2 0.0 C1-C2-C3-C4 0.0 C16-C9-C10-N2
